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1 Problem1

The following two circuits are incremental equivalents of
a common emitter transistor for a small signal operation
around a Q-point.
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l The h-parameter equivalent circuit can also be
E used to represent common collector and common base

transistors for linear small signal operation about a Q-
point. Calculate the CC and CB h-parameters in terms of
CE h-parameters.
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Common Emitter(CE) h-parameters

Determine y1, y2, y3, in terms of Yic, Yre, Yfe, Yoe

: ) vBEi = hicipi + hreVeE:
and hence in terms of the common emitter h-parameters.

ici = hyfeipi + hoeVoEi

1.1 ANSWERS:

Common Base(CB) h-parameters

. . 1- hre
Yoo = YietYre = Ric vEpi = hiligi + hnvesi
hre tci = hpipi + hopvoBi
Y2 = —Yre=
hie
= + Yre = hoe — (1 +h )h“
Y3 Yoe T Yre oe e e Common Collector(CC) h-parameters
o o hfe + hre 3
gm = Yfe " Yre = T vpci = hicipi + hrcvpci
1€
igi = hycipi + hocVECK
2 Problem3 The quatities marked are small signal increments
Voltages and currents are both time varying small incre- around a Q-point in the active region. The equations are
ments for the following circuit. linear small signal relationships.



2.1 ANSWERS:

CC parameters :

hic - hie hrc =1- hre
hoc = hoe hfc = _(1 + hfe)
CB parameters:
L _ hie/(1+ hye)
b = hichoe
1— hpe + Tih
hiehoe
h 1+hf€ - hre
b = Bichoe
1 - hlre + 1+hye
by = e hochic/(1+ hye)”
(Lt hpe) 1= hye + fieges
hoe/(l + hfe)
hov = — .
1—hpe + TR
3 Problem4

Calculate the CC and CB h-parameters. The CE
h-parameters are : h;c = 40008); h,.. = 0; hy. = 200;
hse = 20015.

3.1 ANSWERS:

hiy = 19.89Q  h;. = 400092

hyp = 4.973 % 107% hre =1
hyp = —0.9950 hj. = —201
hop = 1.243 10778 hye = 2518

4 Problem 5

The voltages and currents marked are time varying
small increments around a Q-point. Calculate the CE,
CC and CB y-parameters in terms of the CE
h-parameters.

41 ANSWERS:
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5 Problem 6
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Two other equivalent circuits for a transistor are

alpha*ig;




Currents and voltages shown are small time varying

increments around the Q-point. Get h;p, hrp, hpp and hop

in terms of r¢, 7, rc and «. Also express 7. and « in
terms of r4 and 3 occuring in the other circuit.

51 ANSWERS:

re = (B4 Dry azrf_l
TvTe
hypy = l1—a)——
b Te + ( 04) o+ 7o
hrb - o
Ty + Te
1
hob =
Ty + Te
6 Problem?7

If the incremental quantities marked on the transistor
are very small, they can be expressed as follows:

vBei = hicipi + hrcVECS
igi = hyeipi + hocVECK
I
O
] +
Io:
Bi
F Ve
VB s

Calculate the CC h-parameters given that r., 7, and rq4

are 20, 200 and 20000 ohms respectively and that [ is
200.

6.1 ANSWERS:

hic = 4.216K hre = 0.9990
hie = —2000.799  hoe = 4.995 % 10755

7 Problem 8

re, Ty, Tq and [ are 250, 30082, 35K and 150
respectively at a particular Q-point. Calculate the CC
h-parameters of the transistor that Q-point.

71 ANSWERS:

hic = 4.0723K By, = 0.999286
hpe = —150.892 hoe = 2.855% 10755

8 Problem9

Find the Z and Y parameters of the following circuit

Ri,

r1 = 2009, ro = 2092, 73 = 20KQ and 5 = 249
8.1 ANSWERS:

7 2200 209
T\ —4.97998MQ  20.02KQ

v _ ( 0:1925mS
~ \ 47.8826m.S

—0.1923u8
2.1153u8

9 Problem 10

The following are the incremental equivalent circuits of

the CE transistor for small increments around a
Q-point. If both are identical, find ry, o, r3, and gy,.



(<)
200 ohms U
Bo{ +t+1{ F—C
2M ohms

. 25 ohms
g

alpha = 0.99
E
I
B C
r r
! 3 OmVEEi
E
9.1 ANSWERS:

r = 2.70025K%Q

ry = 2.1602M

ry = 270.025K0Q

gm = 36.663mS



